IAP12 Bee'd PCT/PTO 0 7 SEP 2006 



English Translation of JP-B-56-48129 

\ 

(54) REMOVAL METHOD FOR PROJECTION OF KRILL 
(57) Claims 

1. A method for removing a projection of a krill, 
characterized by applying an external force to the krill during 
drying the krill. 

2 . The method for removing a pro j ection of a krill according 
to Claim 1, wherein the drying of the krill is stopped before 
a water content of the krill becomes less than 25%. 
3. The method for removing a projection of a krill according 
to Claim 1, wherein a water content of the krill immediately 
after the drying is from 25 to 65%. 

4 . The method for removing a proj ection of a krill according 
to Claim 1, wherein the external force is applied to the krill 
by a cyclic motion, such as a rotation, reciprocation or the 
like, of a container containing the krill. 

5. The method for removing a projection of a krill according 
to Claim 1, wherein the external force is applied to the krill 
by a cyclic motion, such as a rotation, reciprocation or the 
like, of a stirring paddle, a stirring rod or the like. 

6. The method for removing a projection of a krill according 
to Claim 1, wherein the external force is applied to the krill 
by a strong air stream having a speed higher than a linear speed 



at which the krill is fluidized. 

Detailed Description of the Invention 

The present invention relates to a method for removing 
a projection of a krill. 

The krill (genus euphausia or the like) is a most abundant 
unutilized aquatic resource and, since it has a shrimp-like 
taste, catches thereof are, recently, gradually increasing. 

Studies on development of applications of krill have so 
far been exerted and, then, a shelled raw krill, a dried krill, 
a krill freed of projections and the like are already on the 
market as commercial processed products. 

Among these products, a product freed of the projections 
is called as "Dharma" in a krill industry and indicates a 
processed product in which an eyeball, a whisker, a thoracic 
leg, an abdominal leg and a pygidium are separated and removed 
from the krill while maintaining an intrinsic body shape. The 
product freed of the projections can be produced by using such 
processing measure as a vibration method, a shot blast method 
or an air blast method, and commercial products now available 
on the market are produced by the vibration method. In any 
one of these methods, krill are boiled, individually frozen, 
applied with impact such as vibration while in a frozen state 
and, then, freed of the projections. By any one of these 
methods, a favorable product having a yield of about 70% can 
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be obtained. 

However, as described above, since any one of these 
processing methods contains a step of individually freezing 
the krill and it is necessary to keep the krill at a temperature 
of less than -20°C at the time of applying the impact, 
large-scale refrigeration facilities are required; therefore, 
from the economical standpoint, these methods each inherently 
have a large problem. 

Then, the present inventors have exerted studies on 
development of a method for removing projections of a krill 
without freezing the krill. During the studies, the inventors 
have found that, when the krill is dried, such drying is 
progressed from a surface portion by priority and the 
projections become brittle. The present invention has been 
achieved based on such finding as described above. 

An object of the invention is to provide a method for 
removing a projection of a krill which is characterized by 
applying an external force to the krill during drying the krill . 

The term "krill" herein used means a krill in a raw state, 
that in a boiled state, that in a processed state in which 
internal organs or the like are removed, or mixtures thereof. 
Further, drying measures are not particularly limited; however, 
ordinarily, through-flow drying is preferred. It is necessary 
to stop drying the krill before a water content thereof becomes 
less than 25% and, ordinarily, drying is performed such that 
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a water content of the krill immediately after the drying is 

from 25 to 65%. When a water content of the krill becomes less 

\ \ 

than 25% by drying, the thus-dried krill product is not only 
freed of the projections but also shelled, which causes the 
krill to look unattractive and reduce a commercial value. 
Further, the yield comes to be deteriorated and, then, such 
drying can not be said as an appropriate processing measure. 
On the other hand, when a water content thereof is over 65%, 
the krill product is insufficient in removal of the projections 
which is aimed for. 

Next, the external force to be applied during drying the 
krill is not particularly limited and there are, for example, 
a method which subjects a container containing the krill to 
a cyclic motion, such as a rotation, reciprocation or the like, 
a method which subjects a stirring paddle, a stirring rod or 
the like to a cyclic motion, such as. a rotation, reciprocation 
or the like, in a container containing the krill, or a method 
which adds a strong air stream having a speed higher than a 
linear speed at which the krill is fluidized. Further, the 
stirring paddle, the stirring rod or the like may be used either 
separately from the container or as a unity combined with the 
container. The term "a strong air stream having a speed higher 
than a linear speed at which the krill is fluidized" herein 
used means, although depending on factors such as a size and 
shape of the container and an amount of the krill to be filled, 
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ordinarily, aeration with an air flow of from about 0 . 5 to about 
5 m/sec. 

According to the invention, it is important to remove 
the projections of the krill not after drying but during drying. 
According to experiments of the present inventors, moisture 
is not only evaporated from the surface portion of the krill 
but also diffused from inside the krill during drying. Further, 
since the surface portion of the krill is in a dry brittle state 
during drying, when the external force is applied such that 
the krill is physically vibrated, the projections of the krill 
can easily be separated and removed. However, when drying is 
stopped, the projections rapidly become softer with water 
diffused from inside the krill and become resilient and, then, 
it becomes impossible to efficiently remove the projections. 

When the external force is applied to the krill during 
drying, the krill themselves collide with each other, with an 
inner wall of the container and/or with the stirring paddle 
or the like and, then, projections thereof, such as eyeballs, 
whiskers, thoracic legs, abdominal legs and pygidia are 
separated and removed from the krill. The thus-separated and 
removed projections can be separated from a body meat portion 
by filtration or the like. When the through-flow drying is 
performed, the projections are taken away to the outside of 
the container by being carried by the air stream and are, 
accordingly, separated from the body meat. 
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The method according to the invention is economical 
compared with a conventional vibration method and, further, 
since it can separate and remove the projections during drying, 
processing steps are extremely simple. Still further, since 
the krill product freed of the projections is not overly dried, 
reconstitution with water can easily be performed. Even still 
further, it can be mentioned as one of the characteristics of 
the invention that, when the surface portion of the krill is 
dried, red tint of color becomes deeper and, then, appearance 
thereof becomes more attractive than before and a commercial 
value thereof is accordingly enhanced. 

Next, the invention is described in more detail with 
reference to embodiments. 
Example 1 

A water content of krill (average length: 4.5 cm) which 
were boiled and subj ected to centrifugal dehydration was 78.0%. 
1 kg of such krill as described above was packed in a container 
40 cm long and 40 cm wide fit with a metal mesh at a bottom, 

dried by a hot air at 80°C while deftly mixing with a wood-made 
spatula 7 cm wide. After such operations as described above 
were continued for 10 minutes, the resultant krill were 
subjected to separation with a 5-mesh sieve, to thereby obtain 
236 g of the krill (water content : 42.3%) freed of pro j ections . 
Therefore, yield of the resultant krill product was 61.8%. 
Namely, a portion corresponding to 38.2% of a dried article 
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was separated and removed . 

Example 2 ' • 

A water content of krill (average length: 4.5 cm) in which 
internal organs were previously removed and which were boiled 
and subjected to centrifugal dehydration was 79.2%. 1 kg of 
such krill as described above was packed in a same container 
as in Example 1 and, then, a metal mesh was provided all over 
the container as a cover. Next, when the krill were aerated 
with a warm air at 45°C having an air flow of 15 m 2 /min, the 
krill started to be fluidized after 8 minutes have passed. 
After such operations as described above were continued for 
30 minutes, the resultant krill were subjected to separation 
with a 5-mesh sieve. As a result, 197 g of krill product freed 
of projections and having an attractive appearance was obtained. 
Since a water content of the product was 37.6%, yield thereof 
was 59.1%. 
Example 3 

100 g of raw krill (water content 80.6%) was put in a 
30-mesh reference sieve and, then, the tope of the sieve was 
covered with a same reference sieve. Next, the krill were 
subjected to the through-flow drying with a hot air at 60°C. 
On this occasion, operations of aerating the hot air for 40 
seconds and, then, applying the external force to the krill 
by shaking the sieve with a hand for 20 seconds were defined 
as one cycle and the thus-defined cycle was repeated for 
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predetermined times . Thereafter, the krill were subjected to 
separation with a 5-mesh' sieve and, then, the results were 
obtained and are shown in Table 1 . 



Table 1 
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53.3 


68.2 


87.4 


10 


27.2 


47 .7 


73.3 


20 


20. 6 


38 .2 


65. 6 


30 


17.4 


30.5 


62 . 3 


40 


15.8 


26.6 


59. 8 


60 


11.3 


16.9 


48. ,4 



When each product was inspected, the product subjected 
to 5-minute drying was insufficient in removal of the 
projections. On the other hand, the product subjected to 
60-minute drying was not only freed of the projections but also 
substantially shelled and the product was inferior in 
appearance to a great extent. Further, yield of the product 
was unfavorable and, from the economical standpoint, such 
drying as described above can not be said as an appropriate 
method. 
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